Biosynthesis of islet amyloid polypeptide. Elevated expression in mouse beta TC3 cells.
Islet amyloid polypeptide (IAPP) messenger RNA levels, biosynthesis, processing, and secretion were studied in cultured mouse beta TC3 insulinoma cells. Northern blot analysis revealed that the size of IAPP mRNA (0.9 kb) in beta TC3 cells was the same as that in normal mouse islets; IAPP mRNA was approximately 60% of the level of insulin mRNA in beta TC3 cells. However, the ratio of synthesis of insulin to IAPP was approximately 6:1, suggesting that IAPP mRNA is not translated efficiently in these cells. Metabolic labeling of beta TC3 cells with [3H]leucine revealed the synthesis of both a precursor form of IAPP (pro-IAPP) of apparent Mr 7400 and a mature form (IAPP) of apparent Mr 3900. In pulse-chase experiments, pro-IAPP could be shown to be processed to IAPP in a manner similar to proinsulin. The t1/2 for conversion of pro-IAPP to IAPP was about 25 min, faster than the t1/2 for proinsulin to insulin of 70 min. A significant proportion of newly synthesized IAPP and insulin precursors were secreted via a constitutive pathway from beta TC3 cells. Possible effects of dexamethasone and forskolin on IAPP mRNA levels and biosynthesis were examined but no effects were observed. In conclusion, the IAPP gene is strongly expressed in beta TC3 cells leading to the biosynthesis, proteolytic processing, and secretion of IAPP, a putative islet hormone.